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(57) The present invention relates to a dangerous 
area alarm system. This system comprises a detection 
device which is provided in a vehicle and detects con- 
ditions of the vehicle to output vehicle data; a commu- 
nication device which is provided in the vehicle and 
transmits the vehicle data output by the detection de- 
vice; a server which is provided outside the vehicle and 
stores accident data regarding the conditions of vehicles 
involved in past accidents; a comparison device which 
is provided in the server and compares the vehicle data 
transmitted by the communication device with the acci- 
dent data stored in the server; and an alarm device 
which issues an alarm to a driver of the vehicle when 
the comparison device determines that the vehicle data 
corresponds to the accident data. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the invention 

[0001] The present invention relates to a dangerous 
area alarm system for alerting the driver of a vehicle of 
the presence of a dangerous area on the traveling route 
of the vehicle. 

Description of Related Art 

[0002] Conventional dangerous area alarm systems 
comprise a map database apparatus, and areas (loca- 
tions) at which traffic accidents frequently occur are 
marked as dangerous areas in the map data of the map 
database apparatus. When a vehicle provided with this 
dangerous area alarm system approaches one of the 
marked areas, the alarm system informs the driver that 
there is a dangerous area on the traveling route of the 
vehicle. Another type of conventional dangerous area 
alarm system calculates the curvature of curves on the 
traveling road based on topography data stored in a map 
database, and if the curvature is sharper than a prede- 
termined threshold, the system informs the driver of the 
vehicle that there is a dangerous curve on the traveling 
route. 

[0003] However, in these conventional dangerous ar- 
ea alarm systems, the running conditions of the vehicle 
(vehicle speed, operating amount of the steering, etc.) 
and the environmental conditions (weather, time, such 
as morning or evening, etc.) are not considered in de- 
termining whether an area is dangerous. 
[0004] Therefore, for example, even if a vehicle is run- 
ning at a sufficiently slow speed in an area where traffic 
accidents occurred due to speeding, there is a tendency 
for unnecessary alarms to be sent to the driver. Moreo- 
ver, because traffic accident data has to be stored in ad- 
vance in the alarm system, and cannot be easily updat- 
ed, when the traffic accident data become outdated, 
there is the problem that accurate alarms cannot be giv- 
en. 

SUMMARY OF THE INVENTION 

[0005] The objectof the present invention is to provide 
a dangerous area alarm system which can alert drivers 
in accordance with a variety of information, such as the 
running conditions of the vehicle and the environmental 
conditions. 

[0006] Another object of the present invention is to 
provide a dangerous area alarm system in which traffic 
accident data can be updated in order to prevent inac- 
curate alarms. 

[0007] In order to achieve the above objects, the dan- 
gerous area alarm system according to the first aspect 
of the present invention comprises a detection device 


which is provided in a vehicle and detects conditions of 
the vehicle to output vehicle data; a communication de- 
vice which is provided in the vehicle and transmits the 
vehicle data output by the detection device; a server 
5 which is provided outside the vehicle and stores acci- 
dent data regarding the conditions of vehicles involved 
in past accidents; a comparison device which is provid- 
ed in the server and compares the vehicle data trans- 
mitted by the communication device with the accident 
data stored in the server; and an alarm device which 
issues an alarm to a driver of the vehicle when the com- 
parison device determines that the vehicle data corre- 
sponds to the accident data. 

[0008] According to this aspect, the detection device 
provided in a vehicle detects the conditions of the vehi- 
cle, and the communication device transmits the vehicle 
data to the server. The comparison device compares the 
vehicle data with the accident data stored in the server, 
and, if the vehicle data corresponds to the accident data, 
the alarm device issues an alarm to the driver of the ve- 
hicle. Therefore, this dangerous area alarm system 
alerts the driver when the present state of the vehicle is 
similar to the state of vehicles which were involved in 
accidents. Furthermore, because the server stores ac- 
cident data regarding past accidents, it is easy to update 
the accident data. 

[0009] In another aspect of the present invention, the 
detection device comprises a vehicle speed sensor and 
a present position (location) data production device. The 
vehicle speed sensor detects the speed of the vehicle 
and outputs vehicle speed data, and the present posi- 
tion data production device outputs present position da- 
ta corresponding to the present position of the vehicle. 
The accident data include accident position data corre- 
sponding to positions where accidents occurred and ac- 
cident vehicle speed data corresponding to speeds of 
vehicles involved in the accidents at the time the acci- 
dents occurred. The server comprises a vehicle condi- 
tion estimating device, and the vehicle condition esti- 
mating device estimates the vehicle speed at the time 
the vehicle will arrive at (pass) the positions indicated 
by the accident position data based on the vehicle speed 
data and the present position data included in the vehi- 
cle data transmitted by the communication device. The 
comparison device compares the accident vehicle 
speed indicated by the accident vehicle data and the ve- 
hicle speed estimated by the vehicle condition estimat- 
ing device. The alarm device issues an alarm to the driv- 
er if the vehicle speed estimated by the vehicle condition 
estimating device is equal to or higher than the accident 
vehicle speed. Therefore, it is possible to alert the driver 
in accordance with the present vehicle speed. 
[0010] In another aspect of the present invention, the 
accident data further include accident running state data 
corresponding to running states of vehicles involved in 
past accidents. The detection device further comprises 
at least one of an accelerator sensor, a brake sensor, 
and a steering sensor. The vehicle condition estimating 


15 


20 


25 


30 


35 


40 


45 


50 


2 


3 


EP 1 136 792 A2 


4 


device estimates vehicle running states of the vehicle at 
the time the vehicle will pass position indicated by the 
accident position data based on outputs of the detection 
device. The comparison device compares the vehicle 
running states estimated by the vehicle condition esti- 
mating device with the accident running states indicated 
by the accident running state data, and the alarm device 
issues an alarm when the vehicle running states esti- 
mated by the vehicle condition estimating device corre- 
spond to the accident running states indicated by the 
accident running state data. Therefore, it is possible to 
alert the driver in accordance with the driver's opera- 
tions of the accelerator, the brake, and/or the steering. 
[0011] Another aspect of the present invention com- 
prises a camera which takes images from around the 
vehicle and produces image data. The accident data fur- 
ther include at least one of accident weather data, which 
correspond to the weather at the time the past accidents 
occurred, and accident time data, which correspond to 
the time at which the past accidents occurred. The de- 
tection device comprises at least one of a weather dis- 
criminating device and a time data production device. 
This weather discriminating device discriminates or 
evaluates the weather at the location of the vehicle 
based on the image data output by the camera. The time 
data production device produces present time data cor- 
responding to the present time based on the image data 
output by the camera. The comparison device performs 
at least one of a comparison of the accident weather 
data with the present weather data output by the weath- 
er discriminating device, and a comparison of the acci- 
dent time data with the present time data output by the 
time data production device. Therefore, it is possible to 
alert the driver in consideration of the present time and/ 
or the present weather. 

[0012] In another aspect of the present invention, the 
accident data further include accident physical condition 
data corresponding to physical conditions of drivers of 
vehicles involved in past accidents. The detection de- 
vice comprises at least one of a heart rate sensor, which 
detects heart rate of the driver of the veh icle, and a body 
temperature sensor, which detects body temperature of 
the driver of the vehicle. The vehicle condition estimat- 
ing device estimates physical conditions of the driver at 
the time the vehicle will pass positions indicated by the 
accident position data based on outputs of the heart rate 
sensor and/or the body temperature sensor. The com- 
parison device compares the physical conditions esti- 
mated by the vehicle condition estimating device with 
the accident physical conditions indicated by the acci- 
dent physical condition data. The alarm device issues 
an alarm if the physical conditions estimated by the ve- 
hicle condition estimating device correspond to the ac- 
cident physical conditions indicated by the accident 
physical condition data. According to this aspect, it is 
possible to alert the driver in consideration of the phys- 
ical conditions of the driver. 

[0013] Another aspect of the dangerous area alarm 


system comprises a navigation device which calculates 
a traveling route from the present position to a destina- 
tion; a server which is provided outside the vehicle and 
stores accident data regarding conditions of vehicles in- 

5 volved in past accidents, and wherein the server com- 
prises an extraction device which searches accident da- 
ta corresponding to the traveling route from the accident 
data stored in the server, and a transmitting device 
which transmits the accident data extracted by the ex- 

10 traction device; a receiving device which is provided in 
the vehicle and receives the accident data transmitted 
by the transmitting device; a detection device which is 
provided in a vehicle and detects conditions of the ve- 
hicle to output vehicle data; a comparison device which 

15 is provided in the vehicle and compares the vehicle data 
output by the detection device with the accident data re- 
ceived by the receiving device; and an alarm device 
which issues an alarm to a driver of the vehicle when 
the comparison device determines that the vehicle data 

20 corresponds to the accident data. 

[0014] According to this aspect, first, the navigation 
device calculates a traveling route from the present po- 
sition to a destination. The traveling route data is trans- 
mitted to the extraction device, and the extraction device 

25 searches the accident data stored in the server for ac- 
cident data corresponding to the traveling route. The 
transmitting device transmits the selected accident da- 
ta, and the receiving device in the vehicle receives the 
selected accident data. The detection device detects 

30 conditions of the vehicle to output vehicle data, and the 
comparison device compares the vehicle data with the 
selected accident data. Then, if the vehicle data corre- 
sponds to the accident data, the alarm device issues an 
alarm to a driver of the vehicle. In this case, because 

35 the selected accident data are transmitted to the vehicle 
in advance, the alarm system can operate even when 
the vehicle is running in an area where radio communi- 
cation cannot be made between the vehicle and the 
server. 

40 

BRIEF DESCRIPTION OF THE DRAWING 

[0015] FIG. 1 is a block diagram illustrating a danger- 
ous area alarm system according to an embodiment of 
45 the present invention. 

[0016] FIG. 2 is a flowchart showing the operation of 
the dangerous area alarm system shown in FIG. 1 . 
[0017] FIG. 3 is a block diagram illustrating a danger- 
ous area alarm system according to another embodi- 
50 ment of the present invention. 

[0018] FIG. 4 is a flowchart showing the operation of 
the dangerous area alarm system shown in FIG. 3. 

DETAILED DESCRIPTION OF THE INVENTION 

55 

[0019] Hereinafter, preferred embodiments of the 
present invention will be explained referring to the fig- 
ures. However, the present invention is not limited to the 
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following embodiments, but includes various modifica- 
tions. 

[0020] FIG. 1 is a block diagram illustrating an on-ve- 
hicle navigation system including a dangerous area 
alarm system according to the first embodiment of the 
present invention. In FIG. 1, the on-vehicle navigation 
system comprises an on-vehicle equipment 1 00 provid- 
ed on a vehicle, and a server 40 provided outside the 
vehicle. First, the on-vehicle equipment 100 will be ex- 
plained. 

[0021] The on-vehicle equipment 100 comprises a 
navigation ECU (Electrical Control Unit) 1, which com- 
prises a ROM (Read Only Memory) storing navigation 
programs, a CPU (Central Processing Unit) which per- 
forms processing in accordance with the navigation pro- 
grams stored in the ROM, and a RAM (Random Access 
Memory) which temporarily stores various data gener- 
ated during the processing by the CPU. The navigation 
ECU 1 controls units of the navigation system by exe- 
cuting the navigation programs stored in the ROM. The 
on-vehicle equipment 1 00 comprises a GPS (Global Po- 
sitioning System) receiver 2 which receives signals from 
the Global Positioning System, and the navigation ECU 
1 generates present position data corresponding to the 
present position of the vehicle based on the signals re- 
ceived by the GPS receiver 2. The navigation ECU 1 
calculates the traveling route based on the destination 
data input by the driver of the vehicle and the present 
position data generated by the navigation ECU 1, and 
guides the driver to the destination along the calculated 
traveling route. The navigation ECU 1 is connected via 
a bus 30 to the other units, and sends and receives var- 
ious data to and from the units in order to control the 
units. 

[0022] A GPS antenna 2a is connected to the GPS 
receiver 2. The GPS receiver 2 receives radio waves 
emitted from a plurality of global positioning satellites 
via the GPS antenna 2a, and calculates the present po- 
sition of the vehicle based on the differences between 
the propagation times of the radio waves from the sat- 
ellites, and transmits the present position data to the 
navigation ECU 1. 

[0023] The on-vehicle equipment 100 further com- 
prises a vehicle speed sensor 3, a yaw rate sensor 4, 
an operating unit 5, a mobile telephone 8, a map data- 
base 9, a display unit 1 0, a voice output unit 1 2, a stor- 
age unit 13, an accelerator sensor 20, a brake sensor 
21 , a steering sensor 22, a heart rate sensor 23, a body 
temperature sensor 24, acamera25, an image process- 
ing unit 26, a vibrator unit 27, and all of them are con- 
nected to the bus 30. 

[0024] The vehicle speed sensor 3 measures the 
traveling speed of the vehicle, and outputs vehicle 
speed data to the navigation ECU 1 . The yaw rate sen- 
sor 4 detects the traveling direction of the vehicle, and 
outputs the traveling direction data to the navigation 
ECU 1. The navigation ECU 1 calculates the travel dis- 
tance of the vehicle based on the vehicle speed data 


output by the vehicle speed sensor 3, and produces the 
present position data based on the travel distance data 
and the traveling direction data output by the yaw rate 
sensor 4. 

5 [0025] The operating unit 5 has input keys, touch pan- 
els, joysticks, etc., and the driver can input and/or select 
the desired setting through the operating unit 5. The 
map database 9 has a data storage medium such as 
CD-ROMs or DVDs (Digital Versatile Disks) storing road 

10 map data for various areas, for example, in Japan, and 
a readout unit for reading the road map data from the 
data storage medium. 

[0026] The display unit 1 0 comprises a display device 
such as a CRT (Cathode Ray Tube) or a LCD (Liquid 
15 Crystal Display), and the display device displays warn- 
ings in accordance with the instruction from the naviga- 
tion ECU 1. The display unit 10 also displays a variety 
of information for guiding the driver to the destination. 
For example, the display unit 10 displays, using the in- 
20 formation stored in the map database 9, road maps in 
the vicinity of the present position, the traveling route 
calculated by the navigation ECU 1, and the traveling 
direction to be kept by the vehicle. Moreover, the display 
unit 1 0 can display simplified shapes of intersections or 
25 interchanges when the vehicle approaches the intersec- 
tions or interchanges. 

[0027] The voice output unit 12 comprises a sound 
source such as a speaker, and outputs synthesized 
voices and/or sounds from the sound source in accord- 
30 ance with command signals from the navigation ECU 1 
so as to warn the driver. The storage unit 13 includes a 
data storage device such as a hard disk device, an op- 
tical magnetic recording disk device, a non-volatile 
memory such as a flash memory, a volatile memory such 
35 as a RAM, or the combination thereof. 

[0028] The accelerator sensor 20 measures the oper- 
ating amount of the acceleration of the vehicle, for ex- 
ample, the degree of depression of the accelerator ped- 
al or the degree of opening of a throttle valve, and the 
40 accelerator sensor 20 transmits the operating amount 
data to the navigation ECU 1. The brake sensor 21 
measures the operating amount of the brake of the ve- 
hicle, for example, by detecting the depression amount 
of the brake pedal, and transmits the operating amount 
45 data to the navigation ECU 1. The steering sensor 22 
measures the operating amount of the steering of the 
vehicle, for example, the rotation of the steering wheel, 
and the steering sensor 22 transmits the operating 
amount data to the navigation ECU 1 . 
50 [0029] The heart rate sensor 23 detects the heartbeat 
of the driver and transmits the heart rate data to the nav- 
igation ECU 1 as physical condition data. The body tem- 
perature sensor 24 measures the body temperature of 
the driver, and transmits the body temperature data to 
55 the navigation ECU 1 as physical condition data. The 
heart rate sensor 23 and the body temperature sensor 
24 may be provided in the seat or seatbelt for the driver 
so that they can effectively detect the heartbeat and the 
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body temperature of the driver when driving the vehicle. 
The heart rate sensor 23 and the body temperature sen- 
sor 24 may be provided at other positions in the vehicle. 
For example, the heart rate sensor 23 and the body tem- 
perature sensor 24 may be attached by a detachable 
wrist belt to the wrist of the driver. In this case, the output 
signals of the sensors 23 and 24 may be transmitted to 
the navigation ECU 1 by radio transmission via a radio 
transmitter and a radio receiver. 

[0030] The camera 25 comprises an image pickup de- 
vice such as a CCD, picks up the images of a road sur- 
face in the vicinity of the vehicle, and transmits the im- 
age data via the bus 30 to the image processing unit 26. 
Although the camera 25 may be provided as a dedicated 
one, the camera 25 may be also used for other purpos- 
es. For example, it is possible to simultaneously use the 
camera 25 for determining whether the vehicle is run- 
ning in a suitable lane or for monitoring the outside of 
the vehicle. The image processing unit 26 calculates the 
present weather, for example, fine, overcast, rain, or 
snow, based on the image signals form the camera 25. 
The image processing unit 26 further calculates the road 
surface conditions, for example, wet, dry, or snowy, 
based on the image signals form the camera 25. The 
image processing unit 26 outputs these calculation re- 
sults to the navigation ECU 1 as weather data. 
[0031] The image processing unit 26 further calcu- 
lates the present time, for example, the image process- 
ing unit 26 determines time blocks such as morning, 
daytime, evening, or night, and outputs the calculation 
results to the navigation ECU 1 as time data. Alterna- 
tively, the time data may be transmitted to the navigation 
ECU 1 from a clock unit provided on the vehicle. The 
vibrator unit 27 comprises a vibrator for vibrating at least 
one part contacting the driver such as the steering 
wheel, the seat, the seatbelt, etc, and, when the navi- 
gation ECU 1 outputs alarm signals to the vibrator unit 
27, the vibrator unit 27 vibrates the contacting part in 
order to give an alarm to the driver. 
[0032] The mobile telephone 8 transmits the vehicle 
data to the server 40 via a base station (not shown). The 
vehicle data includes the present position data corre- 
sponding to the present position where the vehicle is 
running, the vehicle speed data output from the vehicle 
speed sensor 3, the operating amount data, the physical 
condition data for the driver, and the time data. The 
transmission of data from the mobile telephone 8 is per- 
formed at the regular intervals, for example, every one 
minute. The mobile telephone 8 also receives alarm da- 
ta sent from the server 40, and transmits the alarm data 
to the navigation ECU 1. 

[0033] The server 40 comprises a control unit 41, a 
communication unit 42, a processing unit 44, a detection 
unit 45, and an accident data storage unit 46. The com- 
munication unit 42 receives the vehicle data sent from 
the mobile telephone 8, outputs the vehicle data to the 
control unit 41 , and transmits the alarm data to the mo- 
bile telephone 8 via a base station based on command 


signals from the control unit 41 . 

[0034] The storage unit 43 receives the vehicle data 
transmitted from the mobile telephone 8 via the control 
unit 41 , and stores the vehicle data for a predetermined 
5 period of time. For example, the storage unit 43 receives 
the vehicle data transmitted at one minute intervals, and 
stores each piece of the vehicle data for fifteen minutes. 
The accident data storage unit 46 stores in advance ac- 
cident data regarding past accidents. Each piece of the 
accident data includes accident position data corre- 
sponding to the positions at which each of the past ac- 
cidents occurred, and accident condition data corre- 
sponding to the conditions of each of the past accidents. 
The accident condition data includes data regarding the 
running conditions of the vehicles at the time they were 
involved in past accidents at positions indicated by the 
accident position data, and environmental data regard- 
ing the environment in the vicinity of the accident posi- 
tion indicated by the accident position data. The running 
condition data (accident running condition data) include, 
for example, accident vehicle speed data corresponding 
to the speeds of the vehicles involved in past accidents 
at the time the accidents occurred at the position indi- 
cated by the accident position data, data regarding 
whether the drivers of the vehicles involved in the acci- 
dent made errors in steering at the time of the accidents, 
data regarding whether drivers of the vehicles involved 
in the accident delayed the braking operation at the time 
of the accidents, etc. 

[0035] The environmental data include, for example, 
accident time data corresponding to the time (or time 
blocks) when the accidents occurred, such as morning, 
daytime, evening, or night. The environmental data fur- 
ther include weather data corresponding to weather 
conditions such as fine, overcast, rain, snow, etc., and 
road surface data corresponding to the condition of the 
road surface such as wet, dry, snowy, etc. 
[0036] Furthermore, the accident condition data in- 
clude accident physical condition data corresponding to 
the physical condition of drivers at the time the drivers 
were involved in accidents. The physical condition data 
include, for example, data indicating whether the drivers 
were excited or sleepy, and data indicating whether the 
conditions of the drivers were bad. 
[0037] The data stored in the accident data storage 
unit 46 can be updated by inputting new accident data 
from the outside of the accident data storage unit 46. 
For example, the data stored in the accident data stor- 
age unit 46 can be updated by reading out new accident 
data from an accident data storage unit 51 provided in 
an information center 50, and storing the new accident 
data in the accident data storage unit 46. 
[0038] The control unit 41 reads out at least two piec- 
es of the present position data stored in the storage unit 
43, and controls the processing unit 44 to calculate the 
traveling direction of the vehicle based on the difference 
between the pieces of data. The control unit 41 further 
controls the processing unit 44 to calculate the vehicle 
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speed at the time the vehicle will arrive at the accident 
position indicated by the accident position data, based 
on the present position data and the difference between 
a plurality of pieces of the vehicle speed data stored in 
the storage unit 43. Instead, the estimated speed data 
may be calculated by reading out a plurality of pieces of 
the present position data stored in the storage unit 43, 
and by using the differences between the plurality of the 
position data pieces and the elapsed time therebe- 
tween. 

[0039] The control unit 41 also calculates the average 
(ordinary) heart rate and the average (ordinary) body 
temperature of the driver based on the physical condi- 
tion data stored in the storage unit 43, and stores the 
average heart rate and the average body temperature 
in the storage unit 43. Alternatively, the average heart 
rate and the average body temperature may be input by 
a user (including the driver) via the operating unit 5. 
[0040] The control unit 41 calculates the possibility 
that the vehicle will be involved in a traffic accident sim- 
ilar to a past accident, based on the accident data ex- 
tracted by the detection unit 45 and the vehicle data 
stored in the storage unit 43. That is, the control unit 41 
compares each of the values in the vehicle data with the 
values in the accident data, and determines whether the 
vehicle running state is similar to the states in which the 
past accident occurred (for example, the conditions re- 
lating the accident causes, the environmental condi- 
tions, etc.). If the control unit 41 determines that the ve- 
hicle running states are similar to the states in the past 
accident, the control unit 41 controls the communication 
unit 42 to send an alarm signal to the mobile telephone 
8 in the vehicle. Then, the control unit 41 controls the 
units as is explained later. 

[0041] The detection unit 45 determines whether 
there are accident data relating to the vicinity of the 
present position based on the present position data 
stored in the storage unit 43 and the accident position 
data stored in the accident data storage unit 46. The am- 
plitude of the vicinity to be searched by the detection 
unit 45 may be set to a predetermined value in advance 
or may be set by the driver or the occupants. Further- 
more, the detection unit 45 selects, from the searched 
accident data, the accident data corresponding to the 
traveling direction calculated by the control unit 41 . 
[0042] The information center 50 may be a Mayday 
call center (search and rescue call center), and compris- 
es an accident data storage unit 51 . The accident data 
storage unit 51 stores position data corresponding to the 
position where past accidents occurred and condition 
data corresponding to the conditions in which the past 
accidents occurred. The accident data storage unit 51 
updates the stored data by sequentially storing new ac- 
cident data based on reports regarding new traffic acci- 
dents, etc. Thus, the accident data storage unit 51 con- 
structs a database including a large number of accident 
data therein. 

[0043] Next, the operation of the dangerous area 


alarm system shown in FIG. 1 will be explained referring 
to the flowchart shown in FIG. 2. First, the navigation 
system is switched on, and the driver or the passenger 
inputs destination data to the navigation system. When 

5 the vehicle is running, the GPS receiver 2 receives sig- 
nals from a Global Positioning System in step S1 01 , and 
outputs the signals to the navigation ECU 1. In step 
S102, the navigation ECU 1 calculates the present po- 
sition of the vehicle based on the signals transmitted 

10 from the GPS receiver 2, and in step S1 03, the naviga- 
tion ECU 1 outputs the present position data. 
[0044] The camera 25 picks up the images of the sur- 
roundings of the vehicle, and outputs the image data to 
the image processing unit 26. The image processing 

15 unit 26 calculates the time data and the weather data 
based on the image data, and outputs the time data and 
the weather data to the navigation ECU 1. The heart rate 
sensor 23 detects the heartbeat of the driver, the body 
temperature sensor 24 measures the body temperature 

20 of the driver, and the sensors 23 and 24 output the re- 
spective data to the navigation ECU 1 as physical con- 
dition data. 

[0045] In step S104, the navigation ECU 1 receives 
the vehicle speed data output from the vehicle speed 
25 sensor 3, and the operating amount data respectively 
output from the accelerator sensor 20, the brake sensor 
21, and the steering sensor 22. Furthermore, the navi- 
gation ECU 1 receives the time data and the weather 
data output from the image processing unit 26, and the 
30 physical condition data output from the heart rate sensor 
23 and the body temperature sensor 24. 
[0046] The navigation ECU 1 receives the above data 
at regular intervals, and transmits all the data to the mo- 
bile telephone 8 as vehicle data. In step S105, the mo- 
35 bile telephone 8 transmits the vehicle data to the server 
40 when receiving the vehicle data from the navigation 
ECU 1. 

[0047] In the server 40, the communication unit 42 re- 
ceives the vehicle data from the mobile telephone 8, and 
40 outputs the received vehicle data to the control unit 41 . 
The control unit 41 controls the storage unit 43 so as to 
temporarily store each piece of the vehicle data for a 
predetermined period of time. 

[0048] In step S201 , the control unit 41 reads out the 
45 present position data corresponding to two positions, 
and in step S202, the control unit 41 calculates the 
traveling direction of the vehicle based on the difference 
between the two pieces of the present position data. The 
control unit 41 transmits the present position data and 
50 the traveling direction data to the detection unit 45, and 
commands the detection unit 45 to search for accident 
data corresponding to the present traveling route of the 
vehicle. 

[0049] In step S203, the detection unit 45 firstly 
55 searches for accident data corresponding to the vicinity 
of the present position of the vehicle, from the accident 
position data included in the accident data stored in the 
accident data storage unit 46, based on the present po- 
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sition data output from the control unit 41 . 
[0050] Next, in step S204, the detection unit 45 
searches for accident data corresponding to the present 
traveling direction of the vehicle, from the accident data 
corresponding to the vicinity of the present position of 
the vehicle, using the present position data, the traveling 
direction data, and the accident position data included 
in the selected accident data. In step S205, the detection 
unit 45 determines whether there is at least one set of 
accident data corresponding to the present traveling 
route, and if there is no such accident data, the server 

40 terminates the flow. 

[0051] In contrast, if there is at least one accident data 
corresponding to the present traveling route, the 
processing unit 44 calculates the vehicle speed at the 
time the vehicle will pass the accident position indicated 
by the selected accident data, and the estimated vehicle 
speed data output from the processing unit 44 is stored 
in the storage unit 43. 

[0052] Next, in step S206, the control unit 41 com- 
pares the vehicle data stored in the storage unit 43 with 
the accident data stored in the accident data storage unit 
46, and determines whether the present running condi- 
tions of the vehicle are similar to those of vehicles in- 
volved in the past accidents. That is, the control unit 41 
compares the estimated vehicle speed data stored in 
the storage unit 43 with the accident vehicle speed data 
contained in the selected accident data. If the estimated 
vehicle speed data is lower than the accident vehicle 
speed data contained in the selected accident data, the 
control unit 41 terminates the flow. The estimated vehi- 
cle speed data may be compared with the value ob- 
tained by multiplying a safety factor, which is less than 
1 , by the vehicle speed value contained in the selected 
accident data. 

[0053] If the estimated vehicle speed data is equal to 
or higher than the vehicle speed data contained in the 
selected accident data, the flow proceeds to step S207, 
and the control unit 41 generates an alarm signal data 
in accordance with the difference between the two sets 
of data. That is, the alarm signal is changed in corre- 
spondence to the magnitude of the difference. However, 
the alarm signal may also be constant. The control unit 

41 transmits the alarm signal data to the communication 
unit 42, and in step S208, the communication unit 42 
transmits the alarm signal data to the mobile telephone 
8. 

[0054] In the on-vehicle equipment 1 00, when the mo- 
bile telephone 8 receives the alarm signal data from the 
server 40 in step S115, the received alarm signal data 
are transmitted to the navigation ECU 1, and in step 
S116,the navigation ECU 1 gives the alarm to the driver. 
The method for alerting the driver is not limited in the 
present invention. In this embodiment, when the differ- 
ence between the estimated vehicle speed data and the 
vehicle speed data contained in the selected accident 
data is smaller than a predetermined threshold value, 
the display unit 10 displays the statement that "Main- 


taining this speed is dangerous!" on the display unit 10, 
and the voice output unit 1 2 announces the same state- 
ment. In addition, the navigation ECU 1 activates the 
vibrator unit 27 to vibrate the steering wheel and/or the 

5 driver's seat. In contrast, when the difference between 
the estimated vehicle speed data and the vehicle speed 
data contained in the selected accident data is equal to 
or greater than the predetermined threshold value, the 
display unit 10 displays an emphatic warning "Slow 

10 down immediately!" on the display unit 1 0, and the voice 
output unit 12 announces the same warning. It is also 
possible to increase the vibration by the vibrator unit 27. 
[0055] The above dangerous area alarm system 
alerts the driver only when the present state of the ve- 

15 hide is similar to the state of vehicles which were in- 
volved in accidents. Therefore, it is possible to prevent 
unnecessary alarms from being sent to the driver. Fur- 
thermore, because the server stores accident data re- 
garding past accidents, it is easy to update the accident 

20 data based on information regarding new traffic acci- 
dents such as those collected by Mayday call centers 
or those registered on the Internet. 
[0056] Also, because this system gives alarms to the 
driver based on a large amount of information which has 

25 been stored in the server, the precision of the alarms 
can be improved. 

[0057] Furthermore, if the server is linked to urgent 
information services, because the server can receive 
the latest accident information from the services, the 
30 driver can obtain the information through this system 
and avoid traffic jams caused by accident. 
[0058] The above explanation was made for the case 
where the comparison is made only between the esti- 
mated vehicle speed data and the vehicle speed data 
35 contained in the selected accident data. However, the 
present invention is not limited to such a constitution, 
but it is also possible to perform at least one of the com- 
parisons of operating amount data, time data, weather 
data, and physical condition data, in addition to the com- 
40 parison of the speed data, and to alert the driver when 
all the compared data are similar to each other. For ex- 
ample, in a preferable embodiment, when the location 
indicated by the accident position data contained in the 
selected accident data is a curve in a road, and operat- 
es jng amount data stored in the storage unit 43 is com- 
pared with the operating amount data contained in the 
accident data stored in the accident data storage unit 
46. The operating amount data is at least one of the op- 
erating amount data of the accelerator (that is, the de- 
50 gree of depression of the accelerator pedal), the oper- 
ating amount data of the brake of the vehicle (that is, the 
degree of depression of the brake pedal), and the oper- 
ating amount data of the steering (that is, the steering 
angle). The processing unit 44 calculates the running 
55 state data of the vehicle at the time the vehicle will pass 
the location indicated by the accident position data, 
based on the present position data, the present vehicle 
speed data, the data output from the accelerator sensor 
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20, and the data output from the brake sensor 21 . That 
is, the possibility of acceleration of the vehicle is esti- 
mated based on the degree of depression of the accel- 
erator pedal, the possibility of deceleration of the vehicle 
is estimated based on the depression amount of the 
brake pedal, and the vehicle speed at the time the ve- 
hicle will pass the location where a past accident oc- 
curred is calculated by adding these estimated results. 
If the calculated vehicle speed is equal to or higher than 
the accident vehicle speed, it is determined whether the 
steering operation by the driver will be dangerous at the 
time the vehicle will pass the location where the past 
accident occu rred based on the data of the steering sen- 
sor 22. If it is estimated that the steering angle made by 
the driver will be excessive in comparison with the cur- 
vature of the curve, that is, if it is estimated that the ve- 
hicle will not be able to safely pass the curve, an alarm 
will be given to the driver, for example, indicating that 
"There is a curve ahead, maintaining this speed is dan- 
ger" or "Return the steering". 

[0059] Furthermore, for example, when the selected 
accident data indicates that the past accident occurred 
in the evening, the present time data contained in the 
vehicle data is compared with the accident time data 
contained in the accident data. If the present time data 
is similar to the accident time data, that is, if the present 
time data indicates evening, this system alerts the driv- 
er. In contrast, if the present time data is not similar to 
the accident time data, for example, if the present time 
is morning, the system does not alert the driver. Thus, 
it is possible to prevent unnecessary alarms. 
[0060] Furthermore, for example, when the selected 
accident data indicates that the past accident occurred 
due to slipping on compressed snow covering the road 
surface, the weather data contained in the vehicle data 
is compared with the weather data contained in the ac- 
cident data. If the present weather data is similar to the 
accident weather data, that is, if the present weather da- 
ta indicates compressed snow, this system alerts the 
driver, for example, by announcing "Caution: Slippery 
surface ahead". In contrast, if the present weather data 
is not similar to the accident weather data, for example, 
if the road surface is dry, the system does not alert the 
driver. Thus, it is possible to give alarms to the driver 
based on the weather conditions. 
[0061] Furthermore, for example, when the selected 
accident data indicates that the past accident occurred 
due to enthusiasm of the driver in conversation with fel- 
low passengers, or when the selected accident data in- 
dicates that the driver was excited at a speed higher 
than a legal limit when the driver was involved in the 
past accident, the present physical condition data con- 
tained in the vehicle data are compared with the physical 
condition data contained in the accident data. That is, 
the processing unit 44 calculates estimated heart rate 
and estimated body temperature of the driver of the time 
when the vehicle will pass the location indicated by the 
accident position data included in the accident data, 


based on data from the heart rate sensor 23 and the 
body temperature sensor 24. In order to calculate the 
estimated heart rate and the estimated body tempera- 
ture, a plurality (for example, two) of pieces of heart rate 

5 data which were output by the heart rate sensor 23 and 
are stored in the storage unit 43, and a plurality (for ex- 
ample, two) of the body temperature data which were 
output by the body temperature sensor 24 and are 
stored in the storage unit 43, are respectively read out 

10 from the storage unit 43. Then, the estimated heart rate 
and the estimated body temperature are respectively 
calculated using extrapolation based on the changes of 
the plurality of the data. The control unit 41 compares 
the estimated heart rate and the estimated body tem- 

15 perature with a predetermined ordinary heart rate and 
a predetermined ordinary body temperature of the driver 
registered in advance. If the estimated heart rate and 
the estimated body temperature are respectively great- 
er than the ordinary heart rate and the ordinary body 

20 temperature, the control unit 41 determines that the driv- 
er will be excited when the vehicle will pass the location 
where the past accident occurred, and this system alerts 
the driver, for example, by announcing an alarm such 
as "Slow down". Simultaneously, it is possible to an- 

25 nounce a proposal such as "You should take a rest". In 
contrast, if the present physical condition data are not 
similar to the accident physical condition data, for ex- 
ample, if the estimated heart rate and the estimated 
body temperature are not greater than the ordinary heart 

30 rate and the ordinary body temperature, the system 
does not alert the driver. Thus, it is possible to give 
alarms to the driver based on the driver's physical con- 
ditions. 

[0062] The above operations of this dangerous area 

35 alarm system are repeated at predetermined intervals 
until the vehicle arrives at the destination. 
[0063] Next, a second embodiment of the present in- 
vention will be explained with referring to FIG. 3. FIG. 3 
is a block diagram illustrating a navigation system in- 

40 eluding a dangerous area alarm system according to the 
second embodiment of the present invention. In FIG. 3, 
elements corresponding to the elements shown in FIG. 
1 have the same reference numbers as those shown in 
FIG. 1 , and explanations thereof will be omitted. 

45 [0064] In this embodiment, the mobile telephone 33 
of the on-vehicle equipment 200 transmits traveling 
route data calculated by the navigation ECU 31 to the 
communication unit 42 in a server 49, and receives the 
selected accident data transmitted by the communica- 

50 tion unit 42. The received accident data is transmitted 
to the navigation ECU 31 via the bus 30. 
[0065] The navigation ECU 31 calculates the vehicle 
speed at the time the vehicle will pass the location indi- 
cated by the accident position data contained in the ac- 

55 cident data. The navigation ECU 31 calculates the pos- 
sibility that the vehicle will be involved in a traffic acci- 
dent in a manner similar to vehicles involved in the past 
accidents, based on the accident data from the mobile 
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telephone 33 and vehicle data obtained by sensing units 
provided in the vehicle. If the navigation ECU 31 deter- 
mines that the vehicle data are similar to the accident 
data with respect to conditions under which past traffic 
accidents occurred, this dangerous area alarm system 
alerts the driver using the display unit 10, the voice out- 
put unit 1 2, and/or the vibrator unit 27. A storage unit 32 
is provided for temporarily storing the accident data out- 
put from the navigation ECU 31 . In addition, the storage 
unit 32 performs the same functions as those of the stor- 
age unit 13 in the first embodiment. 
[0066] In the server 49, the control unit 47 searches 
the accident data stored in the accident data storage unit 
46, for accident data corresponding to the present 
traveling route, based on the traveling route data re- 
ceived by the communication unit 42. If there are any 
corresponding data, the control unit 47 reads out the 
corresponding data, and transmits the corresponding 
data to the mobile telephone 33 via the communication 
unit 42. 

[0067] Next, referring to the flowchart shown in FIG. 
4, the operation of the dangerous area alarm system 
shown in FIG. 3 will be explained. 
[0068] First, the navigation system is switched on, 
and the driver or a passenger inputs destination data 
into the navigation system in step S301. When the ve- 
hicle is running, the GPS receiver 2 receives signals 
from a Global Positioning System, and outputs the sig- 
nals to the navigation ECU 31 . The navigation ECU 31 
calculates the present position of the vehicle based on 
the signals transmitted from the GPS receiver 2, and 
outputs the present position data. Furthermore, in step 
S302, the navigation ECU 31 calculates the traveling 
route of the vehicle based on the destination data and 
the present position data, and sets the obtained route 
as the traveling route of the vehicle in step S303. Then, 
the navigation ECU 31 transmits the traveling route data 
to the mobile telephone 33, and the mobile telephone 
33 transmits the traveling route data to the communica- 
tion unit 42 of the server 49. 

[0069] In the server 49, the communication unit 42 re- 
ceives the traveling route data in step S401 , and outputs 
the received data to the control unit 47. In step S402, 
the control unit 47 searches the accident data stored in 
the accident data storage unit 46 for accident data cor- 
responding to the traveling route data, and, if any, reads 
out the corresponding accident data from the accident 
data storage unit 46 in step S403. The control unit 47 
outputs the selected accident data to the communica- 
tion unit 42, and the communication unit 42 transmits 
the selected accident data to the mobile telephone 33 
in step S404. 

[0070] In the on-vehicle equipment 200, when the mo- 
bile telephone 33 receives the selected accident data 
from the server 49 in step S304, the mobile telephone 
33 outputs the received data to the navigation ECU 31 . 
The navigation ECU 31 temporarily stores the selected 
accident data in the storage unit 32. Furthermore, in step 


S305, the navigation ECU 31 calculates the present po- 
sition of the vehicle based on signals output from the 
GPS receiver 2, and outputs the present position data 
in step S306. 

5 [0071] The camera 25 picks up the images of the sur- 
roundings of the vehicle, and outputs the image data to 
the image processing unit 26. The image processing 
unit 26 calculates the present time and the weather 
based on the image data, and outputs the time data and 

10 the weather data to the navigation ECU 31. The heart 
rate sensor 23 detects heartbeat of the driver, the body 
temperature sensor 24 measures a body temperature 
of the driver, and the sensors 23 and 24 output the re- 
spective data to the navigation ECU 31 as physical con- 

15 dition data. 

[0072] In step S307, the navigation ECU 31 obtains 
vehicle speed data based on the output from the vehicle 
speed sensor 3, and obtains operating amount data 
based on the output from the accelerator sensor 20, the 

20 brake sensor 21, and the steering sensor 22. Further- 
more, the navigation ECU 31 obtains time data and 
weather data based on the output from the image 
processing unit 26, and obtains physical condition data 
based on the outputs from the heart rate sensor 23 and 

25 the body temperature sensor 24. 

[0073] The navigation ECU 31 obtains the above data 
at regular intervals, produces vehicle data containing all 
the above data, and temporarily stores the vehicle data 
in the storage unit 32. Then, the navigation ECU 31 cal- 

30 culates an estimated vehicle speed at the time the ve- 
hicle will pass the position specified by the accident po- 
sition data included in the selected accident data, based 
on the vehicle speed data stored in the storage unit 32 
and the accident position data, and stores the estimated 

35 vehicle speed data in the storage unit 32. 

[0074] Next, in step S308, the navigation ECU 31 
compares the selected accident data stored in the stor- 
age unit 32 with the vehicle data stored in the storage 
unit 32, and determines whether the present running 

40 state is similar to the running state in which the past ac- 
cident occurred. That is, the navigation ECU 31 com- 
pares the estimated vehicle speed'stored in the storage 
unit 32 with the accident vehicle speed atwhich vehicles 
were involved in the past accidents. 

45 [0075] If the estimated vehicle speed is lower than the 
accident vehicle speed, the navigation ECU 31 deter- 
mines in step S310 whether the vehicle has arrived at 
the destination. If the vehicle has already arrived at the 
destination, the navigation ECU 31 terminates the flow. 

50 |f the vehicle has not arrived yet at the destination, the 
flow returns to step S305. 

[0076] In contrast, if the estimated vehicle speed is 
equal to or higher than the accident vehicle speed, the 
flow proceeds to step S309, and the navigation ECU 31 
55 alerts the driver in accordance with the difference be- 
tween the estimated vehicle speed and the accident ve- 
hicle speed. The operation for comparing the running 
states and the operation for alerting the driver may be 
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performed in manners similar to those in the first em- 
bodiment. After alerting the driver, the navigation ECU 
31 determines in step S31 0 whether the vehicle has ar- 
rived at the destination. If the vehicle has already arrived 
at the destination, the navigation ECU 31 terminates the 
flow. If the vehicle has not arrived yet at the destination, 
the flow returns to step S305. 

[0077] According to this embodiment, because the 
accident data corresponding to the present traveling 
route are transmitted to the vehicle in advance, the 
alarm system can operate even when the vehicle is run- 
ning in an area where radio communication cannot be 
made between the vehicle and the server. Furthermore, 
all the selected accident data can be sent to the vehicle 
at once, the communication time can be shortened, and 
the communication cost can be reduced. 
[0078] In the above embodiments, the present posi- 
tion of the vehicle is measured by the GPS receiver 2. 
However, the present position may be determined 
based on travel distance calculated using the output of 
the vehicle speed sensor 3 and traveling direction cal- 
culated using the output of the yaw rate sensor 4. Fur- 
thermore, the present position may be determined by 
using the DGPS (Differential Global Positioning Sys- 
tem). 

[0079] In addition, the communication media of the 
mobile telephone 8 and mobile telephone 33 may be the 
IMT-2000 (International Mobile Telecommunication). 
[0080] The present invention is not limited to the 
above embodiments, but includes various modifications 
in the scope of the claims. 

[0081] The present invention relates to a dangerous 
area alarm system. This system comprises a detection 
device which is provided in a vehicle and detects con- 
ditions of the vehicle to output vehicle data; a commu- 
nication device which is provided in the vehicle and 
transmits the vehicle data output by the detection de- 
vice; a server which is provided outside the vehicle and 
stores accident data regarding the conditions of vehicles 
involved in past accidents; a comparison device which 
is provided in the server and compares the vehicle data 
transmitted by the communication device with the acci- 
dent data stored in the server; and an alarm device 
which issues an alarm to a driver of the vehicle when 
the comparison device determines that the vehicle data 
corresponds to the accident data. 


a server which is provided outside the vehicle 
and stores accident data regarding the condi- 
tions of vehicles involved in past accidents; 
a comparison device which is provided in the 

5 server and compares the vehicle data transmit- 

ted by the communication device with the acci- 
dent data stored in the server; and 
an alarm device which issues an alarm to a driv- 
er of the vehicle when the comparison device 

10 determines that the vehicle data corresponds 

to the accident data. 

2. A dangerous area alarm system according to claim 
1 , wherein 

15 

the detection device comprises a vehicle speed 
sensor which detects aspeed of the vehicle and 
outputs vehicle speed data, and a present po- 
sition data production device which outputs 

20 present position data corresponding to a 

present position of the vehicle; 
the accident data includes accident position da- 
ta corresponding to positions where accidents 
occurred and accident vehicle speed data cor- 

25 responding to speeds of vehicles involved in 

the accidents at the time the accidents oc- 
curred; 

the server further comprises a vehicle condition 
estimating device which estimates the vehicle 

30 speed at the time the vehicle will arrive at posi- 

tion indicated by the accident position data 
based on the vehicle speed data and the 
present position data included in the vehicle da- 
ta transmitted by the communication device; 

35 the comparison device compares the accident 

vehicle speed indicated by the accident vehicle 
data and the vehicle speed estimated by the ve- 
hicle condition estimating device; and 
the alarm device issues an alarm to the driver 

40 jf the vehicle speed estimated by the vehicle 

condition estimating device is equal to or great- 
er than the accident vehicle speed. 

3. A dangerous area alarm system according to claim 
45 2, wherein 

the accident data further includes accident run- 
ning state data corresponding to running states 
of vehicles involved in past accidents; 
the detection device further comprises at least 
one of an accelerator sensor which detects op- 
erating amount of an accelerator of the vehicle, 
a brake sensor which detects operating amount 
of a brake of the vehicle, and a steering sensor 
which detects operating amount of a steering 
of the vehicle; 

the vehicle condition estimating device esti- 
mates vehicle running states of the vehicle at 


Claims 

1. A dangerous area alarm system comprising: 


50 


a detection device which is provided in a vehicle 
and detects a condition of the vehicle to output 
vehicle data; 55 
a communication device which is provided in 
the vehicle and transmits the vehicle data out- 
put by the detection device; 
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the time the vehicle will pass position indicated 
by the accident position data based on outputs 
of the detection device; 
the comparison device compares the vehicle 
running states estimated by the vehicle condi- 5 
tion estimating device with the accident running 
states indicated by the accident running state 
data; and 

the alarm device issues an alarm when the ve- 
hicle running states estimated by the vehicle 10 
condition estimating device correspond to the 
accident running states indicated by the acci- 
dent running state data. 

4. A dangerous area alarm system according to claim 15 
1 , further comprising a camera which takes images 
from around the vehicle and produces image data; 
and wherein 

the accident data further includes at least one 20 
of accident weather data, which corresponds to 
the weather at the time the past accidents oc- 
curred, and accident time data, which corre- 
sponds to the time at which the past accidents 
occurred; 25 
the detection device comprises at least one of 
a weatherdiscriminating device, which discrim- 
inates the weather at the location of the vehicle 
to output present weather data based on the 
image data output by the camera, and a time 30 
data production device, which produces 
present time data corresponding to the present 
time based on the image data output by the 
camera; and 

the comparison device performs at least one of 35 
a comparison of the accident weather data with 
the present weather data output by the weather 
discriminating device, and a comparison of the 
accident time data with the present time data 
output by the time data production device. 40 

5. A dangerous area alarm system according to claim 
1 , wherein 

the accident data further includes accident 45 
physical condition data corresponding to phys- 
ical conditions of drivers of vehicles involved in 
past accidents; 

the detection device comprises at least one of 
a heart rate sensor, which detects a heart rate 50 
of the driver of the vehicle, and a body temper- 
ature sensor, which detects a body temperature 
of the driver of the vehicle; 
the vehicle condition estimating device esti- 
mates physical conditions of the driver at the 55 
time the vehicle will pass position indicated by 
the accident position data based on outputs of 
the heart rate sensor and/or the body temper- 


ature sensor; 

the comparison device compares the physical 
conditions estimated by the vehicle condition 
estimating device with the accident physical 
conditions indicated by the accident physical 
condition data; and 

the alarm device issues an alarm when the 
physical conditions estimated by the vehicle 
condition estimating device correspond to the 
accident physical conditions indicated by the 
accident physical condition data. 

6. A dangerous area alarm system comprising: 

a navigation device which calculates a traveling 
route from a present position to a destination; 
a server which is provided outside the vehicle 
and stores accident data regarding conditions 
of vehicles involved in past accidents, and 
wherein the server comprises an extraction de- 
vice which searches accident data correspond- 
ing to the traveling route from the accident data 
stored in the server, and a transmitting device 
which transmits accident data found by the ex- 
traction device; 

a receiving device which is provided in the ve- 
hicle and receives the accident data transmit- 
ted by the transmitting device; 
a detection device which is provided in avehicle 
and detects conditions of the vehicle to output 
vehicle data; 

a comparison device which is provided in the 
vehicle and compares the vehicle data output 
by the detection device with the accident data 
received by the receiving device; and 
an alarm device which issues an alarm to a driv- 
er of the vehicle when the comparison device 
determines that the vehicle data corresponds 
to the accident data. 

7. A dangerous area alarm system according to claim 
6, wherein 

the accident data includes accident position da- 
ta corresponding to a position where accidents 
occurred and accident vehicle speed data cor- 
responding to speeds of vehicles involved in 
the accidents when each accident occurred; 
the detection device comprises: 
a present position data production device which 
outputs present position data corresponding to 
the present position of the vehicle; 
a vehicle speed sensor which detects the 
speed of the vehicle and outputs vehicle speed 
data; and 

a vehicle condition estimating device which es- 
timates vehicle speed at the time the vehicle 
will arrive at position indicated by the accident 


11 


21 


EP 1 136 792 A2 


22 


position data based on the vehicle speed data 
and the present position data; 
the comparison device compares the accident 
vehicle speed indicated by the accident vehicle 
data and the vehicle speed estimated by the ve- 5 
hide condition estimating device; and 
the alarm device issues an alarm to the driver 
if the vehicle speed estimated by the vehicle 
condition estimating device is equal to or great- 
er than the accident vehicle speed. 10 

8. A' dangerous area alarm system according to claim 
7, wherein 

the accident data further includes accident run- 15 
ning state data corresponding to running states 
of vehicles involved in past accidents; 
the detection device further comprises at least 
one of an accelerator sensor which detects an 
operating amount of an accelerator of the vehi- 20 
cle, a brake sensor which detects an operating 
amount of a brake of the vehicle, and a steering 
sensor which detects an operating amount of a 
steering of the vehicle; 

the vehicle condition estimating device esti- 25 
mates vehicle running states of the vehicle at 
the time the vehicle will pass position indicated 
by the accident position data based on outputs 
of the detection device; 

the comparison device compares the vehicle 30 
running states estimated by the vehicle condi- 
tion estimating device with the accident running 
states indicated by the accident running state 
data; and 

the alarm device issues an alarm when the ve- 35 
hide running states estimated by the vehicle 
condition estimating device correspond to the 
accident running states indicated by the acci- 
dent running state data. 

40 

9. A dangerous area alarm system according to claim 
6, further comprising a camera which takes images 
from around the vehicle and produces image data; 
and wherein 

45 

the accident data further include at least one of 
accident weather data, which corresponds to 
the weather at the time the past accidents oc- 
curred, and accident time data, which corre- 
sponds to the time at which the past accidents 50 
occurred; 

the detection device comprises at least one of 
a weatherdiscriminating device, which discrim- 
inates the weather at the location of the vehicle 
to output present weather data based on the 55 
image data output by the camera, and a time 
data production device, which produces 
present time data corresponding to the present 


time based on the image data output by the 
camera; and 

the comparison device performs at least one of 
a comparison of the accident weather data with 
the present weather data output by the weather 
discriminating device, and a comparison of the 
accident time data with the present time data 
output by the time data production device. 

10. A dangerous area alarm system according to claim 
6, wherein 

the accident data further includes accident 
physical condition data corresponding to phys- 
ical conditions of drivers of vehicles involved in 
past accidents; 

the detection device comprises at least one of 
a heart rate sensor, which detects a heart rate 
of the driver of the vehicle, and a body temper- 
ature sensor, which detects a body temperature 
of the driver of the vehicle; 
the vehicle condition estimating device esti- 
mates physical conditions of the driver at the 
time the vehicle will pass position indicated by 
the accident position data based on outputs of 
the heart rate sensor and/or the body temper- 
ature sensor; 

the comparison device compares the physical 
conditions estimated by the vehicle condition 
estimating device with the accident physical 
conditions indicated by the accident physical 
condition data; and 

the alarm device issues an alarm when the 
physical conditions estimated by the vehicle 
condition estimating device correspond to the 
accident physical conditions indicated by the 
accident physical condition data. 
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